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COAiFLETE SPECIFICATION 

Process for preparing Aliiiiiiiiiiim--Aiiiides and Derivatives 

thereof 

Wc^ Snam Progbtti S.pJL, a body corporate (Ogmzed imder tbe laws of Italy, 
of Coiso Veneziay 16, Mikn, Italy, do h&tdtyy dedaze the iaraxdoD, for which we 
pray that a patent may be gxanted to us, and the mediod by which it h to be per- 
foimed, to be paiticiikify described in and ^ 

5 This invention lektes to the prq>argriim of nnsnha ri Hited ^nihgtitiftwl ntrmimmm. 5 

anudes. 

The pc^aration of ahmnmun-amida by reacting seomilaiy^BniDes andafamunnm- 
alkyls (Bdlgtan patent No. 59%417) or ahaninum hyiiades Q. Am. GhenL Soc 82, 
I960), pp. 2141-^44 feknown. 
10 These processes of pteparati<n^ due to the inherent rhnractprtsriq of the leactants 10 

(aluminum a&yb and hydndes) lequire particular eapediems for tbeJr peifannance 
and the required leacdon ten^eratoTBs aie quitie hi^ 

It has now been found thia aiuminum-aniides and halogenated d erivati ves thereof 
may be dbtamed by merely mctrng activated metsDic ahmmmm with prinmiy or 
15 seamdaiy amines and/or hydn^ialides theiecrf, the reaction pattens being as follows: 15 



ZM-^ 3NH Ha- 




in which Is a hydrogen atom or a hydtocazbon radical, and Rs is a hydrocarbon 
ladicaL FtefenMsr die teactioa is carried out in the presence of an inert hydrocarbon 
20 solvent 20 
While dns reaction is pazticnlar^ ad^ntageous with second^ amines, to whidi 
reference will be made in ildb speoincation viddiout iinplying any linutatioa thereto, 
it can nerathekss be employed, widi certmn particular eq)e^ents, also when primary 
amines are involved. 

25 Aluminmnnamid'fis are useful as co-cataly$t5 or catalysts in polymcrizatioa reactions 25 

and also as intermediates for die prqmati(m of po^merisation co-catalysts and other 
aluminum derivatives. 

The reaction between the ahimimim and the amine takes place within a tempera- 
ture range between SO^C and 24(PC, preferably between 120®C and TXXPd 

30 It is possiMe to mack also in the piesoice df caiatydc amounts of hydrohalic ackb, 30 

or, alternative^, an amine hydrohalide can be directly employed in catalytic amounts. 



[Pnce4s.6d.] 
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^ Jf die amotmt of Ir^drohalide employed is considerate^ an ahmiuiDiii halogqir 
amide is obtained be^des ahnniinim triftmiH^^ 

Hie reacdon between almninmn and amine bydrorhalides is conducive to the 
fonnatio% in pxedominant amounts^ of ahrniininn habgenamides having die genieral 
focouilai 



Al [(NRlH;i)3 J 



in Ri and Rs aie as defined sibavt and X is a Sialogen atom, n being 0, 1 or 2. 

In all of diese leacdons pure ahrminnm should be used, haidng a punty not kss 
dian 99%. 

10 Jhmag die reacdon, grinding of ahiminiim is eflEiecte^ as a general lol^ sa as to 10 

increase the reactivity thezec^ When the ahmmmm used as the reactant is not finrfy 
divided, or is depdved of activating substances^ the grlnHmgr daring p rugicss of the 
leac^on is crhicdtDthe end xxf caasing the leacrimi to proceed at an ad eqpate velocity. 
The above leaction can be perfooned m the pxesence of saJvents living a boiHpg 

15 point i^gjier than the desired xeacdba tenqieiatiires 15 
reacdon productSL 

It is advaifiageous to operate imder pr ess u re within rotary horizoatal antoclaves 
viduch contaia steei balls to 

The recovery of the expected reactum products is canied oat with the procedures 
20 which ar& conv entional m the an frw 4m fcjnd <rf rpflcriops ftnd cmupff'wiHg. 20 

The esan^es to follow are tntenrffd as being mer^ ilhistiadve of the invenxicx^ 
without aity ia^Jied lunitatioa therec^ 

BUkMSZJB 1 

A SOO-mL rotary aniDclavc^ ooiitahifng ^teel ballsy is diarged with 65 & cpdo- 
25 heiq^lanadne hydrodilodde^ 250 mk. cydtehe^damme and g. of gramilated ^ifctmhwim 25 
325 iyier}» ai^ hea ted for 2 h rsL at 130°C— 140«>C I^pon codmg a residual pressure 
of 98 atiDOfflp))Gres is- dbsetftdy wtaxh cozxenxmds to the reaction of about 20 g. 
ahnninnm.^ The xeacdon mizture is discharged and £lteced. Onfy slight traces of Al 
are found in die filtrate, Tlie residue is evaporated to dryness and thoroughly extracted 
30 whh dkdhyi edier for 30 hra. The evaporBtum of the extract yields 208 g. of a 30 
product in which: 

Al:a:N=l:l:4>2 

Said product h ground in a ball mtfl in 500 mis. of anfajnkous petrokum edier, 
then fihered and evaporated to dryness The ana^jfsis oonespcmds to the fetmida 
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A rotary autoclave^ cfwitaining steel balls and havh^ a 500^ c^iaci^ h dbaxgsd 
with 23^ g. granulated Al (325 Tyler), 3Z6 g. dhnelhylamine hydrodilotide and 
100 grs. anl^drous dimah^amine, and heated for 2 hrs. at 120^*0— 130**C 

Upon coQHng, a pressure of 82 atmoqiheies is Gl)served, which corresponds to 40 

18 g. of r^eacted aTirnifnnni 

The reacdcHi mixture is dihrted widi petroleann ether^ disdiarged, fiheted and the 
filtrate evaporated to tiryoess. A ydlow inroduct is obtained, which mehs at 20^ 
^pprot) and is qoanfCitBtivcly distilled at 60»C— 75<*C Q}J>25 Toir.). The results <rf 
aieanalysisoQixe^ondtoa2:lrni8ii]reof diefol^ 4S 

ALCl [N(CH3)J^ 
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Emms 3 

By ailoptiiig ibe.same inqdanentatkii of tlhe pteoeding e3Qaiiq>le, 23 g. grainilflted 
A] (325 T]^)» about IM g. dimetMaiDiiie and 42 g. dimediylaiDine fanfroddoride 
are heated at 125«G— 15(FCfcr 2 his. 

Upon codmg a piessme of 115 atmospheies is observed, ^vfaich anxesponds to 
20 g. of reacted ahmmamL 

122 g. of a "wbite aystaQu^ product aie obtained, ndiose analysis indicates the 
following compoatioa: 



ALCl [NCCHa),]^ 



10 'W-ExCCH^^Ja 9is% 10 

BSAMPIB 4 



Tyler; 

fOT7 



A lotaxy milling Mtodiave is charged with 23.5 g. granulated ahnninum (325 
j/^^ g. dimethylamine and 120 mis. anhyc&ous benzene, and heated up to 190°C 



15 Upon cooling, the piessuie observed is 23 atmo^eres, oomsponding to 6.0 g. 15 

of reacted ahnninum. 

A white iHixhict is obcamed, endxely €(»astu^ 



^ . EXAMELB 5 

An autoclave similar to the one ea^itoj^ in the preceding f^tnpi p xsed. but 20 

without "Mlltng ^^rfttm. 

23.5 g. <tf gianulatcd ahunma (325 Tfia), 23^ g. danediyiaimne, and 200 mis. 
anhydrous benzol^ are heated at 199®Cd]Hing 8 his. 

Upon codh^ no piessuie inctease^ due to hydrogen evohition, is noted. 40 mis. 
25 of a benzene scduMond HQ are then hxtro&iced and tile mixture is heated fw 2 hi& 25 
between 178*=>C and 202«*C. The ptessme observed upon cooling is 20 atmosphm^ 
coirespondizig to 5 g. of reacted ahnniniuni.'nieproAict is nearfyendrefy: 

EsAMFUB 6 (Gonq^arative) 
30 A milling aiOodavie having a capacity 1^2,000 mis. i^ 30 

27 g. irf osidized powdered ahuninum rALOOA*^ 408); 25 g. tfmediykmine 
and 400 mk. anhydrous benzene arc heated for 15 hrs. at 180*X3— 190°C Upon 
cooKng, m piessuie mirase is noted It can be seen that the psmty of ahmunnm is 
a critical xactCHr to enatMe the reaction to take place. 

35 Bkamplb 7 35 

The foflowmg ingiediems are heated for 4 his. between ItOPC and 200^0 in a 
milling autodave: 

Granulated ahnrnimm (325 T^er) 43 g. 

Dibutyianune hydrochlonde ll.g g. 

40 Dibotyiamme 12S nils. 40 

Upon cooling, a pressure of 7 atmosphotts is noted, cotrespcnding to 1.6 g. of 
reacted ahimimTin Tlie reacdtm mixture is discharged and fihei^ the residoe being 
metallic aluminum. The sohoicm is ev^xwated to dryness, yieldiiK a tory nnhandy 
product In the light of the analysis of Al and the following apmtmmate molar 

Al CU (N BuOj 30% Al a (N Bq.),; 70% ^=fciiijl). 
*The void "ALCOA** isaiegisteatcdTiadeMailc. 
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WHA.T WB CLAIM K : — 

1. A process fcH- the i»epaiHtt(Hi of on ahunmum amide or an aluminum-halogen 
amide ivMcfa oomnpses leacdng activated metallic aInmiinTm wtdch has a pmity of 
not less tiian 9S{%, wish at least one primaiv or secondaiy amine or a Igrdiohalide 

5 tiiereofatatenQ)OTtnieof fttHn80*>CtD240°Cl 5 

2. A process as daimed in daim 1 in Tvhich the ahiminnm is activated by adding 
' a catalytic amoont of a l^dtdiaMc add ac an amine hydrdialide inta the zeacdoa 

system. 

3. A process as daimed in daim 1 in vri&h the altnnininn Is activate 

10 it during the progress of the xeaction. 10 

4. A process as datnud in daim 1 m yfMdt the activated almnimim is fineity 
divided ahnninam. 

5. A process as Haimrd in az^ of the jHeceding daims in whidi the reaction is 
carded out under axicog^ious hydrogen pressure. 

15 6. A process as daimed in any of the {secei&g daims in whidi the reactf<m is 15 

carried oat in the presence of an inert hydrocaibon solvent. 

7. A process for tiie preparation of an ahiTnimim amide cur an aluminum halogen 
amide according to daim 1 ind substantially as hereinbefore described with reference 
to Exampks 1 to 5 and 7. 

20 8. An abimrnnm amide or an ahnninum halogen amide whenever produced by the 20 

process daimed many one (tf tile precedmg daims. 

STEVENS, LANGNER, PARRY & RCXXINS(W; 
ChaitetttI Rtent Agpgta,^ 
Agjents for the Apphcants^ 
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